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Abstract 


PROBLEM TO BE SOLVED: To obtain a ceramic carrier comprising a cordierite honeycomb structure 
capable of carrying a necessary amount of a catalyst component without the necessity for coating with 
&gamma -alumina. 

SOLUTION: At least 1 * 1 01 1/L micropores having diameters or widths of at most 1 ,000 times the 
diameter of a catalyst component to be carried are formed on the surface of a cordierite honeycomb 
structure by forming oxygen defects or lattice defects in cordierite crystal lattices or by forming therein 
minute cracks by thermally impacting. Since the micropores can carry a catalyst component and there j 
is no need for increasing the surface area with &gamma -alumina, a ceramic carrier having low heat j 
capacity, pressure loss, and thermal expansion coefficient can be obtained. 
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Jt*®«ti3DD©fcse>»Cr-7;W57-T3- h-r 

fltlCfflt^nT- .fi^fi*5 e k^£EJl^<S^-e#fti:i: ! fc 
tc . ^3I^Sc SffiTa -e-ft d <h A^T # ft -fe 7 3 v 2 ffi 

ttc^ft. 

[0 0 0 8] 



( 7 ) 4*HI!¥13-310128 



>©is«©i o o of&enT, »si<ai~i o o ofg 
©fc«*awa«©iffl?LS*"U ifflipix i on 

ffl/LEU:, ff*UI4lxi0i'«fl/Ltt±, «tD» 

[0009] -t^s mmnj&&2 

MgO • 2 A 1 2 0 3 • 5 S I 0 2 t?«^tl-53— 5 s -< 

h^i^tlTMl- /\^7JAJtm©tI#^ 

fflSns. ««JSK»-f*>©«Stt. H*. 0. lnm 

®{r^Sn*iffl7L©iBgJbSiitti|Stt, ^©1~10 
00*g©0. 1 ~ 1 0 0 nm. ffl?LOSJIl 
-f :*>©itg© l/2f»£U:. 0 0. 0 5nm£U 
t?*-5dtd«»*LV>. t75y^ji#H d©<fc~>& 

[0 0 10] -fc9 5 y gSfft^SS^teT*^ 

A- 7 jA«ig#:4 i ©s?3iia(r7c#<M«b. aa?L^±fs 

D^<&-6 £3 -5. Sfc, 3— 7-fl7-f hSSS© 
*SI|iMj©?*>. b 0 MCDftTCfttfl 6. 9 9<fcr)*£- 
6. 9 9ct0-'h$<Ji«)J;'5tcrstckli. 

*l«»*W4*^*R6©il>ft< tfc 1 «8i£$Mfc*Sffite 

=t\Z\mk±M-ttt— : T'<y- 1 ?'i h*£.fi£4X 1 0-6 
%R-t, Jf$U<H 4xi0-sX6lh$tt4. &5 
Wi. S?m^RSfe-S^ttfe^P(S© / >^< tfc la^S?: 

±, 4X10-'TO±t*t'5i:, -fc7 = 

v*ffl#©»?L©»a&t. 1X10 i6ffl/L£!Ub, ff$L 
< til x l o iTffl/Lm±i&«. 

[0011] -jSIC<tt<«fl)c7T*S^-r^*l^. «**i&7T 

^5tta-hl / t3-r^l7'f WNx:7JA#fi£#© 
a*. 2 nmiftTSitf, tt«E&JB& : Fte, a#. 5 



c&k&**.&*i«. (te»j*7T-f *>©Egt, ag» 

&&Sfe&7M:*>©ttg©l 0 0 0«gSErFT**£fc 
WgT. ^tltaag^O. lnm©*§£\ 10 0nm 

[0 0 12] *te*^y^Sfc*IU?Ltt«fcT*M 
fc^fc», *&WTte. mSS©M^fiE7T^il^f SIC 

« catt a n-c i > * mm&m a. /\n*A»i6#©#» 

1 L££Dfi:*J:*-l. 5 gT*S. U*flt^JR*mp^fX 

iiKbttfiBss-rfci&Ktt. ftttK&ji»?©it8asi o o 

0 nmg£$?i;L<te2 0 nmi^D/lNS^^fe 
3. A-7JA^it<* (*ilL) ICSJt^nTUSMSK 
^MliAW (g) ~V* J t<DMm&M±T&¥&r (c 
m) ©srr.**£GBrf<&£» JMSttfcftUIE&Mft? 

©&n (fl) ttifcsc (i) t^^ns. sw, pteftfe 

*g&K©&« (g/cml) 
[0 0 13] 
»1] 

1 NX (4/3) w r J xp=W 

[0 0 1 4] Sffi^SnT^*=7cM«ti:rai;i. 5 

g/L©a^4«a»*n. ^©^^©leg^n 

0 0 0 nmT&St-f ffi^^tlfce^;^©^ 
«, ±IBiC (1) 1 . 3 4X10HI/L, 2 On 
m-rS-Si-f-Si 1. 6 7 X 1 0i6<@/LT&-5. 
&&<D?BSZp\*2 1. 4 5 g/cm3 itt** 

2tLTi5 «fc* 1 IOI?L«IT*«fe*, ttME&Afft 

1X1 0ii«/LftV>L-tneU:. ff^KBlxlO 

tBSt (1) *61. 3 4X10»i/Lt»Q, Mi 

^nsaa7L©ia:tt, ix'i oiTfl/Lfiunraatio 

iff* LV>. 

[0 0 15] —3r, -tr^UgJPl 0 0»m, t;^g4 0 
Ocps i (lT*-f >3=-lH&?)©ir;HI&) ©a-x 
^17^ hA=*A*jfH*©«*tt. g«lL3fc0|& 

2 3 0 gT*5. ^n*iiT3- 7^171' b (Mg 2 
A 1 S i , 5 0 18 ) frbftoTI^St, 3-f^l7-f 
MS«©*tt*SC (2) T-*»^n5. 

[0 0 16] 
[ft2] 



( 8 ) #M¥13-310128 

X-? -C h 

= ( 2 3 0/5 8 4. 9 5 ) x 6 x 1 0 23 
= 2. 36X10" (flfl/L) 

co o i 7] 3-T^i5-f b-j\-%2±m&mzmm!K (3) T?#*€>n*. 

RS^fettt&^RS*U X 1 Oi«ffl/L*D, MiJ|lfl(C [0 0 18] 

= (ixl 0"/2. 36X10") x 1 0 2 
= 4X1 0 "'x 1 0 1 
= 4X10" («) 



£fc*. ^RB*« lxio i7ffiiO*-&Ktt4 x l 0 

[0 0 19] ^-r-fl^-f h&ftHHSfcO 

n**»©**K jib (3) tmm\z (xm<D$k/zi- 

*U x 1 Oi»ffl/L©»£tt, *figlf&fSfcO0* 
1 0-8<@, ^RgriUx 1 0"<l/L©»-& 
Ictt, *te«ft»?-a*:0©*»O«Cl±4X 1 0-7<St 
ft 5. 

[0 0 2 0] *fgBJT'tt« 3-r^l7-f bAX;&A#l 

jfi*fc««t»»ttSj*fc-&*fc«)l=, (1) 

WFS) *Wti£tZ» (2) 7 : t;W7rXl@*5«t^^ 

5., (3) fKffl&tJ; "93— r-f X^-f hfltJjJcTtJtS-^ 
tt4fc«*ffl3-a-T*J!l&»rirt-*. (4) flffifitcJcD 

i\&mts.\,^®mto\zKfe*w.i£t : £>. (5) 

ft©EEi83i;g£ 1 0MP aJ&Lt. fS*l@53g^»£ 1X10 
«tffli$lii£J#fc-frfc3— ?V 5-f hAx^A^lift^lc^ 

[0 0 2 1] #}#>lr, (1) ffl3-r^X7<H©^ 
tLfe3-f-/X5-t hAXAAfltififMC^TKlW-f 



4 7 ma% t ft 5 ± 5 tc-r ©#<t t >. 

[0 0 2 2] t&^BStt. 3—7^X7^ h*gJM&^£ 
[0 0 2 3] H»«^fc*l«SWr«:3-7^x9-f h 

ti:iot> »is-r-sct**T*a. cos*, mmx 

•5, (D&8t^fl-©3— ■ r-fX5-f V<Dmf&K&V>'Pts.< 
ft7c^T-®»-T5>, ciir«to^-rsc£d«-c€rs. 
-f h©«riE7C*©— gB£l£7n?fi<£9«2&©*£ft7n?fs-C 

n%(DMfi&5mz^xm\zmmtz>. 
[oo2 4] *r, ©©^tetcjco, &iii*isiS£*-r5 

x5-f hAZ*iijS*4«Jtt5*^ IB3B 

t»sn**MBi, (Mg 3 s i 4 o, 0 (o 

H) 2 ) , TJ^'J > (A 1 2 S i 2 O s (OH) 4 ) , 

ji*v><Dis.mm «e«i**u» . t;u5± (ai 2 
o 3 ) . *n<b7';i'5x^A (a i (oh) j) m&m 
m-fzzttfx&z. £ft*>ik&ta&jnz.h. 3-7^ 

X5-f h©»fi67C*-C**S i . AK Mg©?*>'>ft 



t 
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[0025] ins^-f-fis-fUbBft*. ±ks 

ft+T«&5 0 0T:a±KiB»U JKJBLfca, MJ±#B 

»£*Ha;T*«f *£Ste4 0 0 0 P a (3 

OTo r r) g£ftV>L-€-n^Tif-5a>#J; < , Slfig 

a, ant, *n 3 5 oiceui-c. 2 i»m£U:fiiNrr« ? 

[0 0 2 63 MEE#HATttOT«::&KlJ:0. i&tm 
7-f hiBft**j^*&©©I6J|WKf:jeLT:, 3— 

-So 

[0 0 2 7]®o*tti:J:D. 3— r 

-fX-7-f MbJSWt&SS iffi. Alffi. MgilSC©4>fc 
<it>— SKlC, Si, Al, MgO'M<tfclKiS 

bTH 3— 7^17^ b©«fifc7n3$i-?<l&-5S i , A 
1, Ms©il>&<£fciaS*$trSMbtt, 7 7ft||3! 

fctt*-fb«i^©/NDy>^fc:^*«*if en. sn, a 
las. MgagcD^-^, *j>&< tfe las^-p^x, -?-© 

[0 0 2 8] c©3— r^l7-f MbHC**£-ht2S8iliia 

5. #H^^>©S?mjSS«, 0*£U:3X*Jf». 
<tt0X£U:lXGlT£U ^niC^O. 3-7^15 

ss/st afc*©»*»»5Fjs-r*. fit, ^s-r-sffi^i 



[0 0 2 9] C©«t5K3— 5*^X5-f MbJHWtLT 
««»H«T«l6JsaEr*«toDK. <$©:#&© «fc 3 M 

^-r«fc©ic^s^K^^+77fc^s&$n^vifcj&jc. 
[0030] (D©7j#rm. n-T-fi^ h©«j*7r 

*t$5Si, Al, Mg©4>&< ifc— -£-©7C 
^J:0ffigC©/haVi7C^-C ! il^-r-5C:<i:lc«t0. SEsSl* 
PfeSr^fiET-S. Cl©^}*tCct0 3— T^x^-f hA-A 
A«iB#:£JHi6-rs«dtt. Sil, All. Mglffl 
—SB?:. 3— r^l7-f h©«J5lc7C5jST&-5S i . A 
1. Mg©fttoDKcn67c*J:0ffi»©/hS&7r*S 

^•tr-fb-&%-t?ffi»Lfc3— x^x^-r hvcwm^fem-T 
z>. 3-f^i7-f H©^7c^©ffiicn. -e-n-en. 

Si (4+) , A 1 (3+) . Mg (2+) T&-5© 

-e. c© -5 tfe la^KTHvc. -?-©— HE£M 
tc^J: 0«»©/h$/j:7c3flS:-&tj'fb^t-rn«J:Vi. 

'fb^©^-rn ; SrfflViT ; fe.J;<, -s-n&wos i i®. A 
1 i!S. MgiUtt, ii3?©J!iC!)Bf£ffl<^-c, 3-7^17^ 

Mba*4*n&r*. uns. ro«©#ftTA=.#Att 
h«, stc#h^, :&u?na;e©K*a*sa*;fe« 

S^tlT, K*i»«0~l 0 096©«SHt?K*^RB*^ 

[0 0 3 1 ] 3-7-fl7-f h©»jaE7C*«. S i (4 
+ ) , A 1 (3+) , Mg (2+) LjEOnffiZm? 
•5. £ne> £to&©/h£ fc^5rt?B&t"-5 £, g&Lfc 
tc* <h ©fffi & ©M i: leffi S "T -5 JE©«ffiaqF s 
U *Sft«H t tUT©««W(fit*«l«f-r*fc». n© 
«ffir&*rr*0 (2-) £MfcBT£. Cffii^C, n- 
7-fl7-( N©#lfiE7C^*flS»:©/hS^t7C5RTa«|-r-5 

rti:it)Tfc, 3-7-fi7-T h&&#rT\zmmjKm 

[0 0 3 2] (3)©^ffiT«. 3-7^17-f h©#H£7n 
^t?ab?>Si, Al, Mg©^<i s b-g|5Sr, -£-©7t 

RS*»jsW*. ^©^Jiic.tOn-x^x^'f h/NX7J' 

A«jfi<*:*«jS-r«»^tt. Si ill, A liS, MgiH© 

l, Mg<DfttiQ\zz\nzK%£K)m&e>±%tj.7im& 

^trfl;^«n?B»Lfc3— ^-fx^'f hika»*fi[a-r 
-5. ^©*-&fc. Si, Al, MgO'M<tfclIi 



( 10 ) 
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[0 0 3 3] i^tC. 3-r>fX7< b©tt/&7nili£«Sc 
©**^7C*T?«»f*<S:. M&LfcTtili £©«&©!! 

(2-) Si6sB««ioatr. s?)&3:ftfc«*jw»#£ 

[0 0 3 4] 3-f^X7-f MS«»?fctt*^l«*«» 

x-?-f h*tt»ft»f'}'l:**n«» 
fStH 17. 2 J:9il>tt<StO, 3-f^X 7 -f h© 
»»«©b o <*©*?Jj0W*l 6. 9 9±0/JnS<«: 

-f hJHffi«»«H l 1'fc**n*»*»i. 17. 6«t 19 
*<feD. «AMCDb,M«Dfr73eacai 6. 99<kD 

[0 0 3 5] £t±0±5t:. #fS9mi, 3-fa7 

isi6©7^£te£c^>yx HAaT^Aensfc*. 

&Mft=¥-&m UfcBETSOJ:5 &a# ©tt:*® *fi©iftiJ 
[0 0 3 6] *l:< (2) ©7 ; t;U7 7 7.ffl«i:^A*i© 

7 ; E;i'77^ffl$fctteffiffli:MSn5t)©T, £ft 

tc «fc 0 3 ft 3 ^&©*ffl?L (CM MtfZft £ ffij^T €T £ . 
>©0ig<fcH8£efiUi. ffl*. 0. InmHIT, i££ 



*«ttttEj««-f *>©*«© 1/2 a±. a*, o. 05 

nm&±-ea*;i£j&«i&K£Sft*. /\x:?j Aflfj£#© 

^ 5 y ^«/Jn£ l^WS L 
< . 3*, HdUOO nmeflE64T. »tl< 1 

[0 0 3 7] ©©&*»£-*?■ A -Soffit LTft 3-^ 

jWBlr>Sft*. 3-r^l7-fh 

t;i/7 7 xtg^M^ nfctx^na<t < > a#©*ft 

T, S i iS, AIM. Mgitg^tr^— Twx^'f Mb 

fcjfcl/TW&ftfcn-x-fX 

JEiiflEA* £S?£T&7j?£©^Tft££&fflt-5 CI t feT# 

^±-e*fttt'J; < . i7 ^ y ? ©*££«*«»«*«*« 

*<«:D-r#*t. A=*A«ifi#tLT©»tt©IS«P 

^smsrft-sfcsi), a#> wsoo'c 

[0 0 3 8] 3-f-fX7-f h7\X7JA;|?fjH*:fc*S^ 
T. T^EJU7 7-X+§«iigAffi©i3DtCgttiC#SEbTVi 
S. 3-t^X7-T hA-7JA«i£#*ftl^Lfc^ & 

Ste, n~ r^X7-f hAX*A«|jg*+tC#&-r^T 
^l^r DftJITCtra. Wmts.tr J y 9 

[0 0 3 9] a-f^X7-f h/N=*A«jfi#«f C^flE 

y\-7JA^B#lC7 5^^X©^|#S:LT7' ; &^7' 

T, T^;U7T7>ffi©fi^iiJP$-B-T|6ftfif^^^-AfcB# 
©a^lft 5 >y ^©^^g^rtiiD^-tt^ d 

*«7C*^7;U*'J±*BA«7C**. M^^Jr^jJE^Jc!: 
LT-g-*ft-5i^±©ffi, a#. 3-f^l7-f hAZ* 



( 11 ) ttBfl¥l3-310128 



-e-itT, o. o 5a»%R±^w^n^«k-5ic-r-2> 

^JS7t^«. HfUmcHWl:. 7;u 

*tf. bum*. ««tttUTtsarrsct«« 

[0 0 4 0] JKMWOtttoDfc. -5 # 

£©*^tt, /n-*A« 
nft<ftofct#fC, flHB£*5vf *«5B£"*-*. 

[0 04 1] ±SS (1) W<k'5{CLT3— 7^17^ h 
mz, ZZiZ. (2) tDJioiZLTT^JUyrXmH^ 
ritTa^tfeT?**. C(TJ»^tt. ±IB (1) iC^L/t 

4 8 ^ii©b 0 fj©ftf 
Jfc»0j*l 6. 9 9J;0**<*/!:e/hS^A— *A«jfi 
#*«J5ftl,&«. (2) JCSLfc*ftTfJ»«»*fc»i« 

CtKJ: (3. ttSSKPfccfclfr^Pl&GJiWK 

i7-f hA— *A«jfi#*»a^t*»Tr#*. &ks® 
sen mmnzm^fe^xmiimmti 

V^vVtfi. ^stTl x 1 07 fi/H3Lt, £?£L<te 

* -a ^ rs t z «t -3 t t> 7 * ; p y 7 x ffl * tc \t m a *s e 

[0 0 4 2] (3) OSfflfeCiDa-T-f 17-f U* 
l«7C«^»^««*»ia S-tt-T^a*»J« Lfcn -7-f X 

[0 0 4 3] 3-f^l7^hA-AA«MH ii# 
(D-fixirc, SiM, AliH. MgilS2:-&tjn— 7-fl7 

g> A 1 t^o75:^S7t^, T'^^y'TT.ffilC-^^n-g) 
5. »|?L©**£H:. S^roiaS. *ME<?KJ;»5 



SiJ^oftgT-. JWjsWfctt. lOMPa, 3 0 01C©ifiEia 
Kffi*, C0 2 *©jHB»«Eflc, *»{fcf-h'J*A*tt 

7C*^»7;i/*iJ±a*«7C**aSlirr*^i:KJ:D. M 
fiE$n^7^;U7 7Xffi*PS-r^)^i*tT#^Acs6. 

[0 0 44] (4) Oftffi&£J:Qfl£fcftttt>MHlM 

-f X y > ^ * -5 1/> «X A y ^ X y 5=- > £ £ £ £ «k 
D«?L?&*»J5SSns. K7^X7f>^©«^, KJ&# 

T-5. dcDSJ^^tri-x^x^-r h^e£7t^«s 
i. Al, Mg£#EJfrr*fc»3Bte«K*»J«u £ 

-r h^i7?>^ns„ ccDctfit'. 3-f-fi7-f 
[0 0 4 5] ffintt^-ra 

£5 Lit A r i?cD75x*-7F*gtrn— hAX#A 
«il#;2:i5<<h. Ar-ft>f**3-T^X7-f h*ffi 

a*«©jR^©»#&#»«snT. 3-f^i7-f h 
vommizx.y?>if2ntcxmmfttm?L£t£ d . 

[0 04 6] ( 5 ) <Z>lfc*&K1ffi£:rr-&«lK£ 

^*^-&fcr3-7 :: -l'X7-f h-^NXTJA^ji^lCOViTItt 

wtZo mmt&mmzmtzmn. m^ic e o 2 «, 

*ffl«<0»*«flEO*ftK^lri. TIS^C (4) 
[0 0 4 7] 
MC4] 

2CeO s #Cej 0 S + ( 1 / 2 )• O t 

0, »BBft©»*jM[*t(es^«-&lcttCe©«»*«4 + 
•C**tJ«, »*»«**ttTr*tflli»*«3H-tStD» « 

*a«MttUTfflv»6n, ffi737.<p<Dmmmm<D%zm\z 
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[0 0 4 8] i©«k5ta»©ffi«cS»i5»5Ce&3 
-f h/\-#A«iI#K-&#£-e-£>£, ±12 (l) 

*. Tftfo-fe, T-7;W5^*3-h"r*Ct«:<«ttE 

tfflCeO,§*M0. 011i%«±itSCt^ 

[0 0 4 9] CeO, S-gMTf S 3-7^17^ h AX 
#AMit#£f#£t;:(4, Ce^-T-fX7-f h©#tf£ 
TC^-C^-SS i, Al, Mgfflp^ M<it)lia 
©-g|$£®&£-£3. «fc&j*MU ±12 (1) ©i§^<h 

mmx\ sim. aim. Mgmo— s&£> si, a 

1 « Mg©fU>DKC e£^ttffc^«&TS&Lft:3— X 

C e©ffigcte4+T&5©-e, cnjxOffi&w/hS 
V>Mg (2+) , Al (3+) £«fcUfc»^fc:. ±12 

(i) <D@£.mmzvx&^>Km*mf8.-2tiz><D\z%% 

*>h,. Si (4+) tMLTfe, a*Ce©— fflttflB 
[0 0 5 0] d©±-5ICg^7C*<hLTC e^fflV^-SCl 

tr. «!«ffiit^*5 e tz>^©)mtg^#-r-5rj-5 :: -i'x 

TOCeO, S:ti#:(CS}tS-frfc«-a-{C«. C e 0 2 

ifi&Ztf. Ce0 2 Sa-f hii'f'l^tS 

Tf*i:tftftk». *ft> 3-ra5^ HAXAA* 
jt***fej«bfca. ±12 (2) T'^bfecke.(CL.T^« 

twuiqu «j«a»fl6©K>i±a-a-*ct*«T**. &s 

Wi. ±12 (1) T*bfc*fti:tt*^*3-a-T, CeK 
fl-©Eift7Cf!S£fl?^fte), Mfl^^lILT, ^js£ 

[0 0 5 1] ft*, ±12 (1) ~ (4) roSftTttSfi 
^mtfca-f-fi^'f hAxftAJftifittl;:. C 

•7-*n-h-r^C«tft<, rn-x-i'X^'f hAXTJAtS 



[0 0 5 2] £t±O*^rj*K«fc0«f^Lfcji*jttt^flS6* 
JfiSlcMfflSn-S. <r©-fe^3 -;/^fS«4» 

n-hftuc. o. i g/L«±©««tds^*aj*-ra 

ffii»ft-b7 5y^««tflc*«»6n*. W»»iLT 
tt. 4»J:^«ttE«B4«T**«0 

»fb«b©ii>ft< tt>ia«sfflvi*. tt&tt&*rrs& 

MitTH Pt, Pd. RhfCf^R^ M&tgS: 
^S&JBOJlHfc&ltLTte. V. Nb, Ta, Cr, 
Mo, W» Mn, Fe, Co. Ni, Cu, Zn, G 
a, Sn, P b^©&Jg©5-£:4>ft< tfe l^£(±©i 

[0053] ftkfltjsjE»*fiHp-ra*»ti/Ttt. Mttjsfi 

r-fl7-f hAXAAftjSttK^j&SnS^R&^^y 

ffl-r«*j*o«t5fc«»ftiiB?L©rtffl*-cA0ii*^»-r 

>h 5 ft*$&. #1*. «^ ^ / -;h?©t;pzi -;w?Si§tg£ 
fflW: tWS LH. 0 fc«®3S?3©/jN$ftS4* 

•5= d©B5» «l!i<£-^^.ft^e>**0»H*S]iafSUft*i 

s*aia-tt-«t. *ME*q«?LrtfcAoa*-^'r<ft*. 

* ft . MMUdc^ £ ra-fflj* £ ft tegft a B IC 

a-w-r, j»sft«i:ft-ss-cja*s-a:*t«k^. cne. 

©#ttfc£D, iWLfciDjWftWKSJHUT, 0. 5g 

[0 0 5 4] Cl©±-5lcLTf#?.n-5*^^©-fe^5 >v 
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[0 0 8 6] (J£Jfi0t|3 7~3 9) n— t^X^-T Kb 
H^tLT, **U>, 7;l/S:K TUmitTJl 

S-^SSfflU S iMCl 0%£S i iDflfi&CD/h 
2^5n3£<Z>g^bftT?&£Ga 2 0 3 tit. 

*«»H*f. 1 3 9 0 , CT2Btr B 1«ifr-S^i:lC 
mm: 2 0X2) tplcSAbTfe^^-a-4Cl<hlcJ:0«A 



X#A$tit#tCCVD&k:£DP t £ffljf bfo, 
+ t'J7^ (N 2 : 2 0L/min) 
S^T-fe^;U7-fe h±— h£ 1 8 0*C-CttlSKl#^$-&S 

b^*, 8 0 ox:^2m$v>mvm*nr>tz.m. pta 

Jt«<&ateLfe<i:C^. PtSJ$«ttl. 2 2g/LT 

[0 0 8 7] 3-f^l7'f HtBfitUT, ^ 

U A 1 m<Dl 0%£S i «fcO ^7C3&CD&-(b 
ftlT*l>Ge0 2 tbt, n— x-TX^-f h©SiwffifiK 

otE ^#l^tp, 1 3 9 0tT2^«Ht5C 

«ift***ia*T»si-r*ias«r*^»T. 3 2ox;i;^ 

ofcPfoST* (ilS : 2 Ot) ^CSAbTS^S-a- 

(*/ty*U>40 £fflV>T (HJ6«SJ3 8) . 
flW86#*m»T (S^SS^U 3 9) . P t H 
Jg^iJ2 6T«, MCP U XAy^tfXiCA r 

*m^\ Kfom&tl&l. 3Pa, 3. 56 

MHz, 1 0 OWiLT, 1 otflSUA"^ 

l/TCOj SfflK 5#ffl««-f*££fc«fc9. Ptfc 
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Lfci^5. l»M3 8ai. Olg/L, HJE0<J39 
tel. 5 5g/LT*^fc. 
[0 0 8 8] HJS^J 3 7 ~ 3 9 <D/\=.fi A«ifi^<7)#tS 

lHlfStfiJ 3 8. 3 9 WttXKktfi»& S *TCH * C £ 

4ntV>4 ©jWMS S tlfc. £t± 

J; SSfflTL £ffi«0d: £ 7 v if K«k 

0. 5 9-0. 75X10 -6/"C, SSK*[^J.WJE«3S« 
BIO. 1-10. 6 M P a "tr» fblcSWALSKWEU 

[0 0 8 9] 
[«5] 
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[0 0 9 0] (mi&&>\4 0-4 2) 3-f-fl7-f Mt 

iiftn. ^ju*, *^-u>, 7;i/5±. frmtTJi 

5X?A£ffifflLX 3-j^X7-f KCIISMM 
lr*fbT. 7;U*U3i«7C*©{b£tt£LTNa 2 CO 

3*o. o sfifixsymu ^js^ji tmmz 
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SiHIICiS^T. 3 2 CCtr^^fePt^T* (iBS : 2 

(SIJS0J4 0) . *&&#B5C£. X^S4 0 0 

OMPaCiEfiM (^S6#J4 1) ^teil7t;#H 



U X7- tt&g: 2 5"C) £>K£tttt5::<itt<i;oT 

[0 0 9 1 ] 
[«6] 





J3 
«? 

-S8JH 


« 
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•H 


hi 
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d Jf* 

•• m 
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iSf "o 
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CO 
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"v. 
M 
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« 
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CO 
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CM 
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CM 
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CM 


CO 






HI 

m 

Hi 9 


8 

CO 


s 

CO 


g 

CO 
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"4- 

m 
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CM 

m 
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[0 0 9 2] f»6nfc>N— *A*ift#©3— 5r-f X^-f 
i>cfc5(C. IS;W0I|3 7~3 9<D*U»MflMftttO^ 4 2- 



0. 5 2X1 O-B/TC, SitgS*r6]Wm«3fffitt 1 0. 8 

~i2. iMPaT, thizmfemzmzLT^z,. 

[0 0 9 3] SblCs £©A^*£fllifi#£Jfi{be&B8 
0. 0 7mol/L, SftD-mo. 0 5mol/L 
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f58»jS£i±7i. lxlO-5Pa (lkgf/c 

m2) ©X7-Tjfc#fc»Ste*DI*V»T««Stt. * 
S#IS*T8 0 0*0, 2«F|HSIJ«Lfc. M^XgStCi; 

J60iJ4OttP tS^tl. 2g/L, RhjfiifSO. 2 
g/L, HJgfi»J4 1«P tfi&Sl. 3g/L, Rhffi 
^10. 3g/L, H*gfl»|4 2ttP tiij^fil. lg/ 
L. 'RhfflStO. 2g/Lr»o&. 
[0 0 9 4] — Na 2 C0 3 *8&l0irrK:j|&«*S 

hSfflfcS-g-fciCS. *SS#J2 9«P tfflJffiO. 7 
g/L, RhjS&SO. 2g/L, 5ttP tS 

WPfiO. 5g/L, RhSMO. 2g/Li, 

4 o ~ 4 2 «t o fifcaa^&a* o fc. ^nn shjs^j 4 

0~42©J:5IC. Na 2 C0 3 S:^Jnbfe«-&lC«, 

y ^ 9 # < J£J5££ tlfcfc e> n-s „ 
[0 0 9 5] (*«g«4 3) 3— x-fX^-f hYbJRWt 

(p, 1 3 9 0t:T2P$ig#J$T££<ht;:«fcD&j£L.fc. 

;03-T^l7-f hAX#A**i6#fc, «Stt*«2 9 
kHz, ffi^rtU 0 OWOltltl^, Wfttbt 
ft6nfcA=*A*a#l:«IW4 0~42t 

[0 0 9 6] ^ecDcfcolC, SHfiW4 3fC_*HT. ttJS 
fifcfrCDSJfStt. Ptmtll. 9g/L, Rhffl^fi 
0. 2g/LT»ofc.lS!BMIiO. 38x10-6 
/"C, iKK;#fl]<Dffi*!i«tt 1 0 . 6 MP aT, g«fif 

[0 0 9 7] CSiSS0»J 4 4 ~ 4 6) n— 5*-rX7-f Mb 
Itttlt, f)Vt>. **U>, *&it7)l 

H^cp. 1 3 9 0t;T2l3Mfi^TS££:l;:.fcD«afcL 
fc. u©a-f-fl7-f M\X#A#5jt#£\ 1 0MP 
a, 3 0 orcDiSSiftiETKlC l»#F B 1iiaT«)MS^fTo 

fc mm&\4 4) . iwi«tcLTt#^zi-x^x7 

-f bAX#Atflii#£, Stt5Mfc«©C0 2 (C3 o#*g 
SSL- mmm 4 5) . **W;fcM*fttf-MJ?A**« 
(SIS: lmo l/L. IK: 60t) K 5 PSIWaaj-r 



[0 0 9 8] 
«7] 
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[0 0 9 9] H^j4 4~4 6t*HT. 

PtSilil. 5~2. 3g/L, RhJI^fi 

0. 2~0. 3g/LT**D, zn<b(Dmmz£r>Tis 

snfc. *7©«k3ic» mm%m*o. 35- 

0. 3 9X 1 0-6/"C, 8KB*|Si©EE«l5ti«tt 1 1. 2 
~12. 2MP a "C, a^fflSrj^l-SLTV^. 
[0100] (mt&M4 7, 4 8) n-^^X^-f Mb 
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mntLx, $>)V{?. t>*v>. 7)v^, #.mt7)v 

lit, 1 3 9 0'C-r2B#ra«}rf3££l::<kD«&j£b 
ito uO^-t^IM hAXAAilfl:^ CF 4 £ 

C F 4 150ml/min, EJfc^JE 

*«13. 3 P a. JiSS&£ 1 3. 5 6MHz, 



AS;3 0 0Wi:L, 1 0^OI>^f >^fft3fc. £ 

7) . X.y?->if&mt* £JS3&E*£1. 3 Pa. A 
Jft»*13. 5 6MHz, Ml^^lOOWtU 1 
0»|BlOXy^->^*ffo&. -t-n-^tlK:^*, M<& 
(P tisitfRh) S&S. feJBSffift. 

[0101] 

[as] 





as** 




ffft K$ 1ft £fc 

CxicrVc) 




«% 


Pt ! Rh 
1 




(CF4) 


1 

1.1 j 0.3 
| 


0.48 


11. 7 




*a«4 8 


(A r) 


1.3 J 0.2 


0.45 


12. 7 





[0102] *JS«aj 4 7, 4 8 Kfe (AT , «$*/j£#©JS 
j*£«, PtS»Il. 1~1. 3g/L, Rhfi&S 
0. 2~0. 3g/LTS0, cnewMlgfCioTfe 

Silfc. S8C0J:-5tC, 9IMK!B«SCB0. 4 5- 

0 . 4 6X1 0-6/*C, »8S*|fllOBEai5Slttt 11.7 
~12. 7MPat, B*«S*W£LT^*. 

[0103] (3fe&6#J4 9~5 1) ZJ-^X^-f Mb 
KWtLT, **U>, T^S^K *mt7)\> 

3— 2A*tt/flU S iii<7)5%£Ce0 2 fCg&b 

UTKJ»£fTofc». 4 0 0 0MPa©ME#igT, 

i 3 9 ox:T?2ii*rafffc-r*d£fc«k0j*jB£b& <** 

#J4 9) . Sfc, A li!i§iCD5%£Ce0 2 iCS&Lfcn 
5%&CeOj icSmLfcn— 7*-f x^-r bttMft&m 

7 8 ~ 0 . 9 8X1 0-i/*C, rjft8S*[^]CDflE.«§iS« 1 
0. 8~12. IMPaT, B««*ilSUTt»*. 

[0 10 4] 

[*9] 
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[0 10 5] 9-5 l<DA-#A#Sii# 

(C> |WilSO*ffiTfl!l!4K (PtfccktfRh) SffittS-Brfc 

MfflE^cDffiitfiti. PtSftil. 5-2. 
3g/L, RhfiMO. 2~0. 3g/LT$0- 3 
-f-fl7-f hVN-*At!9jfi*tCC eOj 

t&m&m: 1. 5g/L) «h|BI^T*So «9© 
J: 'SIC, 9KU^!fiftft»0. 7 8-0. 9 8 X 1 0-6/ 
8KBS^©JE«3fiiett 1 0. 8-12. IMPa 

[0 10 6] Z?ie>$£ffiM4 9-5 l<D3-f-fl5'f 



bAx#A;|mi#©&9ii©/gag£l¥ffiLfc. K^SJStg 
©ffffitt, TG-DTA (U : TA S - 2 0 0 > O 
J;oTfTofc. «^LfcCei«(0Ar3tiAil#4» 
5£L£:t&*2 0mg£5 0 CCICG^U 0 2 : 5 0% 

(N, A9>*> ©»**H«t, H 2 : 2% (N 2 A* 
5>X) cDS7n#H^Sr2!E]^l>iLfcP#©Kft#H^t 

fc. dO****fM5U->rJHC'&*n*CeO ! fiT 

A^ig^lc-^^nSCeOj ffllmol Sfc0£>O 2 & 

[0 10 7] it^<Dfctb\Z, CeflUtl/^ 

«©Ce0 2 il&fite, a*<0 1. 25|gffl75g/L 

m<Dmmmmm\zi. 5 x 1 o-2o 2 mo i/ceo 2 
moi-p^ofeo cntwu nis«»j4 9-5 lvrnm 

©JSEHgtt, 3. 1-9. 6xl0-!O,mol/CeO 

[0 10 8] tt$0Mf£0*%At>ad£0!|5 licisttS 
CeO I ^llil!l2lI%t*5. 2£;8E0<|5 1©AX 
*A«jfi*lL-cafti«Rl«E/itt*«<!:. Htc®^ (Ce 
0 2 ffi»fi : 7 5 g/L) 1 L-C«*Pl«ltt*SlS«*«H 
K*SBKIBcD«t>*V^as«5 1 tW* 
MgSC eTlHTC e Oj M ftil^SAZ 
*A*jfi#*«f^bfctC*. CeOj^tiASO. 0 

AS. EU:<fc?>» C e 0 2 ICJ:******!*^^"* 
fca&lcte, CeOj 0.01 &m%Si±&&-V 

[0 10 9] (HSE0>J5 2, 5 3) 3— r-fX^-f Mfc 
BWtUT. *^U>, 7 JUS*. 7Hmt7)V 

SSI, *»*®fi^iDL. JOiflli:H«OAZ*A» 
ttirjsK^Lfco CWfi6»flsSr, **»H51T1 3 9 0t 
T2P$W^-r-5ditc e kD^B£Lfc (Hig^J5 2) . 

*raa. 1. 7g/LTj^fc. sfc, m&im%t. m 

*ft»3R«ftttO. 8 5X1 0-»/"C. M£ft©)B«3ij 
S«10. 9MPaT, gglfflS:f«JSUTV»5. 

[0 110] 

»10] 
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[0 1 1 1] MgjUOl. 2%£P t (Dfflk® 

T\ A liH©5%£Ce0 2 TB&L-fc:J— xV X^-f 

3 2 (mcffilOlSfcU * (iff : 2 0*0 <plz 
SALTf^Stfc (SHSS01I5 3) . »&nfcn-xV 
x5-f hAX*A#Sig^(f OP tO^tllt 1. 6 g 
AT'SD, 3. 9xl0-2O 2 mol 

/C e 0 2 mo 1 ^?6«3&, SitSS^ 

»«SttO. 85X1 O-i/nC. SiiSS;SftCDEEi83ilfttt 
10. 9MP at, B**ft»SUTV>-5. 
[0 112] ^xOJ^KlLTfiJfcZJ-xVx^-f HA 

S3tffc£frofc. USS^Jl, 11~18, 2 5~3 3. 4 
0~5 3(C*3ViTSf^Lfca— j-fl7-f h/UAAl 

mrru fi£ 1 0mm©R1im:#J»3aiU 

C 3 H 6 ^5 0 0 ppm, 0 2 #5%<DN 2 A*7 

>xiu s v= i o o o o Lvxm^m^ C 3 H 

[0 113] 

[in] 
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+4- »/ ~f If, 


SOX^lfciSS 


tt&fflft* (g/L) 


fifths 


at* 


(°C) 


Pt 




l±8HH8 


4fl9 











tt*«9 


184 


1. 25 


0. 25 






*JS«1 


188 


1.9 









iejfi« 1 1 


263 


7.7 
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t 






233 


2.3 




1 

\ 




*JfifiW1 3 


255 


8.8 




— |- 




3?JS« 1 4~ 


221 


2.5 
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_ , 


«S«1 5 


238 


2.4 




♦ 




1 6 


263 


2.0 




< 




i 7 


23B 


4.4 




t 




sib«i e 


187 


2.4 


- ■ • 


t 






223 


1.2 





C VD 






233 


1.0 


- - ■ 


P VD 




3m#2 7 


212 


1.5 


— — 


HBSJliiff* 






204 


3.7 










206 


4. 1 











190 


2.6 





t- - - 




SHfi«3 1 


194 


4. 1 










| 206 


3.4 








*ft*3 3 


195 


3.8 




t 




S8lfe«4 0 


221 


1. 2 


0. 2 


i*/-*?8;a+ treat 




5?ft«4 1 


202 


1.3 


0.3 






3Sfe«4 2 


206 


1. 1 


0. 2 


1 


- 


Slt«4 3 


199 


1.9 


0. 2 


t 




38tt«4 4 


207 


1.5 


0. 3 


_ i 1 






200 


2. 3 


0. 3 


k 

♦ 





=Sft«4 6 


230 


2. 1 


0. 2 


i 





«x«i4 7 


219 


1. 1 


0. 3 


1 
t 

...... .... 





Slfi«4 8 


211 


"1 ,3 


0?2 


t 




*5II«4 9 


214 


0.8 


0. 5 


t 




*ft#5 0 


228 


1.8 


1. 1 


f t 




HJfi«5 1 


210 


1. 3 


0.2 






HSfi«5 2 


253 


1.7 








*1«5 3 


247 


1.6 









co 1 14] com. itm<Ditit). s¥ffi!&m.\z±7 s. y 
b;\=.ftAffimmzr-7)l'$-f£ 1 5 0 g/Ln-h 

Lfz*><DlZ, Ptl. 2 5 g/L, RhO. 2 5 g/L 
<h, Bif&igi LTC e0 2 £7 5 g/Lffl«f L/fcH^M 

Mil 1 \zWUVtz. 
[0 115] Si 1 icB^?>^^ck-3ir. -t^S-^Mig 
#£An&^Jt«0J 8 rHtt&Jgte,^ 5 0 Ot 



ot^. dtllC^t. l^»JTtt. 



1 8 4X:\Z{&<t£ 

mm 9 ©H7ctt! 



[0 1 1 6] S&lr. ^S-y£M»#tC&^Tffl}t$ 

(Ga 2 0 3 ) TS&Lfc3— rf X^-f MtH**£Efc 
(^»iam. 1 3 9 0t. 2D$f8|) LTf#7c 
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7mo 1/L, SftDy-JAO. 0 5mo 

^y-;u«f«c«» (io»M) l. KM. m&t. cam 

mmM.<¥, 8 0 0"C, 2I9PQ) bfcfcOS^JH, 

L-fcfc©£it>:/;i/2> •y->y;u2^$e(ciSffls (1 
o o or. 5 omm) \^xw^it^ia%<D^>zf)v 

3tLfc. 

[0 117] Sfc,ii->^ , ;n~3 tl^Un— f^l5 
-f bAX#A#|jg#:£Jl#<i:U Jgfbe&SSO. 00 5 
mol/L, Mny'WO. 0 0 3nio 

0. 0 0 2 5mol/L, IftDi?>JA0. 0 0 15m 



ft*, t&f&Lfto 

co 1 1 8] ^ne>i¥«-y->^ , ;n~5 09-t;ni^ffi$- 
umm-z, -y->^n~3«2 o^fg ; ■y->^ , ;u4~5 

fc^-t. sfc. c:n?)ifffi-y->y;n~5icoviT, ± 

IBL/fccDtl^cD^ffiTCj H 6 CO 5 0 %Wi\^S.^M 
tLitiu^. iE-n-en 2 5 4"C. 3 3 6t, 46 0 
t. 4 7 2*0, 4 8 4tTSofc. 

[0 119] 

[*1 2] 





1 


2 


3 


4 


5 


5 0 JkSJHfcfiBE 

(1C) 


2 5 4 


3 3 6 


4 6 0 


4 7 2 


4 8 4 


¥^IWBI (nm) 


2 3 


7 4 


1 0 8 


8 5 0 


10 0 9 



[0 12 0] ^1 2IC*5^T, ¥J9DflM£fl OOOnm 
*®x.T^-2>-y->y;U5«, C 3 H 6 CO 5 0%3Hki&S 
AS4 8 4tTS0, -hJB*l 1 CO^iCftfe&fflmcLcD 
it««8 fc^Jt* 5 0 XJWbfflflEiSt A/ifRli;T, H 
£^^bffit6£#LT^fc^£VV7l-5. chfclttU 
¥^KPSAU 0 0 0 nm^T®8 5 0 XIX 7 ')V 
4 «, 5 0 XMKbiUU«4 72t £*T©8KbttlBj&<B, 

^©^fHHBaU 0 8nmt.tJ->^4 < 5tCjtL/hS 
<&oT:fctK C 3 H 6 C05 0 % JfKbiBig t> 4 6 CCt 

{£<^cot^-5. -y->y;p2tt. 5 oxmummtfis 3 



6t;T?j»ttE&M8^©¥^MIHa*7 4 nm. V>7)V 1 
te. 5 0 %mtU&ffl2 5 4'Cl? 3 P^faiR5*t2 3 nmT 

*M2«flEJ&«fi<fcoTV»*. £/Lt«fcD, F?rg<D8HbttiiE 
$r*-r-SiCtt, tt^JSJST <DJF^raR5*i 1 0 0 0 nm 
£TF. J? * L < \t 1 0 0 nraOTT*3 d t*^^-pS 



(51) Int. CI. 7 i^SiJia^ FI f-n-K {##) 

B0 1 J 23/63 B0 1 J 23/62 A 

23/60 23/66 A 

23/62 23/68 A 

23/648 23/89 A 

23/652 32/00 

23/656 B 0 1 D 53/36 1 0 4 Z 

23/66 B 0 1 J 23/56 3 0 1 A 

23/68 23/64 1 0 2 A 

23/89 1 0 3 A 

32/00 1 0 4A 

C0 4B 35/00 C0 4B 35/00 H 

35/64 35/64 A 



( 28 ) 



4#M¥13-310128 



(72)S69!# «fB -£3- F*-A(##) 4D048 AA18 AB01 AB03 AC06 BA01X 

g&J£H^ffiT3WIB]"^14#ifc BA03X BA06X BAIOX BA16Y 

*fcB#glWa5iBil8^W95Brrt BA17X BA19X BA20X BA21Y 

(72) ±ffl Btt BA23Y BA24Y BA25Y BA26X 

3b9amk$mitimaVI ITSiSi <*5£# BA27Y BA28Y BA30X BA31Y 

QJryV-ft BA32Y BA33X BA34Y BA35Y 

(72)fB9li# Be- BA36X BA37Y BA38Y BA41X 

»»»;OJ«T|TBBfMriTBl#«I BB02 
tt^V-rt 4G030 AA07 AA14 AA36 AA37 BA24 

BA34 CA01 CA10 GA24 GA26 
GA32 

4G069 AA01 AA03 AA08 AA12 BA13A 
BA13B BB02A BB02B BB04A 
BB04B BC17A BC17B BC21A 
BC22A BC31A BC32A BC33A 
BC35A BC43A BC43B BC54A 
BC55A BC56A BC58A BC59A 
BC59B BC60A BC62A BC66A 
BC66B BC67A BC68A BC69A 
BC71B BC75B CA03 CA07 
CA10 CA15 DA05 EA18 EC09X 
EC27 ED03 FA01 FA02 FB01 
FB13 FB18 FB19 FCIO 



